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(54) Ignition coil for an internal combustion engine 

(57) An ignition coil (10) has a centre core (11) at 
the centre, a secondary winding (15) wound around a. 
secondary bobbin (14) on outside of said centre core 
(11), a primary winding (17) wound around a primary 
bobbin (1 6) on further outside of the secondary coil, and 
an insulative resin (20) filled between gaps between 
these components, two or more flange portions (162, 
1 63) being arranged in the flange portion on the side of 
high voltage side of the secondary winding among the 
first bobbin (16), and between the flanges (162, 163), 
only insulative resin (20) being filled instead of winding 
the primary winding (17). 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to an ignition coil 
for an internal combustion engine. More particularly, the 
invention relates to an ignition coil for an internal com- 
bustion engine which can be entirely or partly received 
within a plug hole of the engine. 
[0002] Conventionally, an ignition coil received within 
a plug hole of an internal combustion engine has been 
known (for example, "Spark Ignition Device for Internal 
Combustion Engine" disclosed in Japanese Patent Ap- 
plication Laid-Open No. 8-293418(1996) and Japanese 
Patent Application Laid-Open No. 10-22144(1998). 
[0003] The ignition coil of this type is also referred to 
an independent ignition type ignition coil since it is in- 
stalled in each individual cylinder. Arrangement of the 
coil housed within a coil casing is a so-called internal 
secondary winding system, in which a secondary wind- 
ing is arranged inside and a primary winding is arranged 
outside or so called external secondary winding system, 
. in which the primary winding is arranged inside and the 
secondary winding is arranged outside. 
[0004] Amongst, the internal secondary winding sys- 
tem arranges a center core at the center portion of the 
coil casing, the secondary winding wound around a sec- 
ondary bobbin surrounding the outer periphery of the 
center core, and the primary winding wound around a 
primary bobbin outside of the secondary winding sur- 
rounding the outer periphery thereof in coaxial manner. 
[0005] Since the ignition coil generates a high voltage 
to be supplied to an ignition plug, insulation between re- 
spective components within the coil casing is ensured 
by filling and curing a liquid state insulative resin within 
the coil casing. 

[0006] In order to achieve down-sizing of the ignition 
coil, it has been desired to set a thickness of such insu- 
lative region as thin as possible within a range of ensur-. 
. ing insulation ability. Particularly, in case of the ignition 
coil to be received within the plug hole as set forth 
above, an external diameter thereof is limited by a di- 
ameter of the plug hole. Therefore, it is required to make 
the thickness of the insulative resin layer located be- 
tween the primary and secondary windings and that lo- 
cated outside of the primary winding as thin as possible. 
[0007] For necessity of reducing the external diame- 
ter of the ignition coil and maintaining a predetermined 
dimension, in the internal secondary winding system, it 
is typical to take a construction, in which an outer cir- 
cumference of a flange portion of the primary bobbin 
abuts onto the inner periphery of the coil casing. 
[0008] In the construction where the flange portion of 
the primary bobbin and the inner periphery of the coil 
casing are contact, among of the insulative resin pene- 
trating into the contacting portion becomes smaller that 
that in other portions. Accordingly, the interface at this 
portion can be easily peeled off during long period of 



use. Once peeling off is caused, a break down voltage 
can be lowered to cause leakage between the primary 
winding 1 7 and the secondary winding and the high volt- 
age member, such as high voltage terminal to cause dif- 
5 ficulty in enhancing duration of insulation. 

SUMMARY .OF THE INVETION 

[0009] An object of the present invention to improve 
10 reliability and durability of an' ignition coil by enhancing 
breakdown voltage at an interface between a flange por- 
tion of a primary bobbin and a coil casing as set forth 
above. 

[0010] In order to accomplish the above-mentioned 
is object, the present invention basically proposes, in an 
ignition coil of an internal secondary winding system, 
two or more flange portions are arranged in the flange 
portion on the side of high voltage side of the secondary 
winding among the first bobbin, and between the flang- 
20 es, only insulative resin being filled instead of winding 
the primary winding. 

[0011] With the construction set forth above, among 
the primary bobbin, an insulative resin filling region is 
certainly provided between the flange portions provided 

25 in the vicinity of the end portion on high voltage side of 
the ignition coil. By this, the space between the flange 
portions serves to provide an anchor effect to make it 
difficult to cause peeling off between the flange portion 
and the coil casing located in the'vicinity thereof. Even 

30 if peeling between the flange portion of the primary wind- 
ing and the coil casing is caused, bonding ability be- 
tween the insulative resin filling region and the coil cas- 
ing can be certainly maintained to enhance breakdown 
voltage of the interface between the primary bobbin and 

35 the coil casing. Furthermore, even if peeling off at the 
interface between the primary bobbin , the insulative res- 
in and the coil casing, a creepage distance from the first 

• . . winding to the high voltage member (e.g. secondary 
winding and high pressure terminal or the like) can be 

40 large to successfully prevent insulation failure. 

BRIEF DESCRIPTION OF THE DRAWINGS . 
[0012] 

45 

FIG. 1 is a section in axial direction of the first em- 
bodiment of an ignition coil for an internal combus- 
tion engine according to the present invention; 
FIG. 2 is a section showing a construction where 
so the shown embodiment of the ignition coil is in- 
stalled on an engine block; 

FIG. 3 is a longitudinal section of a primary bobbin 
with a primary winding to be used in the embodi- 
ment set forth above; 
55 FIG. 4 is a perspective view of the primary bobbin 
in the shown embodiment; 

FIG . 5 is a longitudinal section showing another ex- 
ample of the primary bobbin in the second embod- 
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iment of the present invention; 
FIG. 6 is a longitudinal section showing a further ex- 
ample of the primary bobbin in the third embodiment 
of the present invention; 

FIG. 7 is a perspective view of the primary bobbin s 
in the fourth embodiment of the present invention; 
FIG. 8 is a longitudinal section of the primary bobbin 
in the fifth embodiment of the present invention; and 
FIG. 9 is a section in axial direction of the fifth em- 
bodiment of the ignition coil for the internal combus- w 
tion engine. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 

[0013] An embodiment of the present invention will be 
discussed hereinafter in terms of the embodiment illus- 
trated on the drawings. In each drawing, like reference 
numerals identify like components. 

[0014] Fig. 1 is a longitudinal section of one embodi- 20 
ment of an ignition coil for an internal combustion engine 
according to the present invention, and Fig. 2 is a lon- 
gitudinal section of a condition where the foregoing ig- 
nition plug is installed within a plug hole. 
[0015] In Fig. 2, 1 denotes an internal combustion en- 25 
gine, 2 denotes a cylinder head in an engine block. An 
ignition coiM 0 is entirely or partly inserted within a plug 
hole 5 of the cylinder hea'cf "and is electrically connected 
to an ignition plug 3. 4 denotes a combustion chamber 
of the engine. 30 
[0016] In Fig. 1, a casing of the ignition coil 10 is con- 
structed with a coil casing 19 housing a coil parts and a 
circuit casing (hereinafter referred to as igniter casing) 
1 9' housing a spark ignition driver circuit (hereinafter re- 
ferred to as igniter) 18. 35 
[0017] The igniter casing 1 9' is formed integrally with 
a connector casing 30. In the connector casing 30, a 
plurality of terminals 31 are arranged (in the drawings, 
only one terminal 31. is illustrated for convenience of il- 
lustration, but in practice, there are power source term i- 40 
nal, a grounding terminal and a signal terminal). 
[0018] Within the coil casing 19, a center core 11 is 
arranged at the center portion. On the outside of the 
center core, a secondary winding 15 wound around a 
secondary bobbin 1 4 is arranged, On the outside of the 45 
secondary winding 15, a primary winding 17 wound 
around a primary bobbin 16 is arranged. The first and 
second bobbins 14 are formed of an insulative resin, 
such as PPS, PGT, Noryl or the like. 

[0019] One end on winding start side of the primary so 
winding 1 7 and one end on low voltage side of the sec- 
ondary winding 15 are connected to a common power 
source terminal (positive side). The primary winding 1 7 
is a double layer winding, for example (in Fig. 1 , it is 
shown as single layer winding for convenience of illus- 55 
tration). Winding is started on the side of a flange portion 
1 61 provided at one end of the primary bobbin 1 6. When 
the first layer of winding reaches a flange portion pro- 



vided on the other end of the bobbin 16, it is turned to 
start winding of the second layer from the side of the 
flange portion 1 61 . One end on winding end side is con- 
nected to a grounding terminal. For the primary bobbin 
1 6, in addition to the flange portion portions 161 and 1 62 
defining a winding region of the primary winding, a 
flange portion 1 63 for another purpose is provided. The 
flange portion 163 is for enhancing insulation perform- 
ance between the primary winding and a high voltage 
member (secondary winding, high voltage terminal and 
so forth) in cooperation with the flange portion 1 62. This 
point will be discussed later. 

[0020] The secondary winding is divided via a plurality 
of flange portions on the secondary bobbin 14 to have 
higher voltage toward winding end side (one end of the 
secondary bobbin). The end portion of the secondary 
winding on the winding end side is electrically connected 
to a connection spring 22 for high voltage and thus to a 
high voltage terminal 23, 

[0021] A high voltage diode 26 is installed on the high 
voltage side end of the secondary bobbin 14.12 den otes 
a permanent magnet, 13 denotes a rubber like elastic 
member having insulation ability, and 21 denotes a side 
code mounted on the outer periphery of the coil casing. 
[0022] After housing the ignition coil parts and the 
electronic circuit within the coil casing 1 9 and the igniter 
casing 30, a liquid state insulative resin (e.g. epoxy res- 
in) is injected to fill and cure for forming the insulative 
resin portion 20. 

[0023] On the lower end of the coil casing 1 9, a rubber 
boots 25 is fitted. Through the rubber boots 25 and a 
spring 24, the ignition plug 3 (see Fig. 2) is secured. 
[0024] By operation of the igniter 18, flow of the pri- 
mary current through the primary winding 1 7 is conduct- 
ed and blocked. Then, high voltage of 20 KV to 40 KV 
is generated on the secondary winding 1 5 and output to 
the ignition plug 3. A spark is then caused in an ejectrode 
portion of the ignition plug 3 to cause spark ignition of a 
compressed mixture in the combustion chamber 4. 
[0025] In the construction set forth above, an interface 
between the outer periphery of the flange portion 1 62 of 
the primary bobbin and the inner periphery of the coil 
casing 19 tends to cause peeling off to be a cause of 
lowering of breakdown voltage. Lowering of the break- 
down voltage can be a cause of leakage of high voltage 
between the primary winding 17 and the high voltage 
member such as the secondary winding 15 and high 
voltage terminal 23. .... 
[0026] In order to avoid such shortcoming, in the 
shown embodiment, among the primary bobbin 16, an- 
other flange portion 163 is provided in addition to the 
flange portion 1 62 on the high voltage side end of the 
secondary winding. Between the flange portions 162 
and 163, the primary winding is not wound and only in- 
sulative resin is filled. 

[0027] Fig. 3 is an illustration showing a longitudinal 
section of the primary bobbin 1 6, on which the primary 
winding 1 7 is wound, and Fig. 4 is an illustration showing 
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a perspective view of the primary bobbin 16. 
[0028] Namely, the primary bobbin 1 6 is arranged two 
flange portions 1 62 and 1 63 on high voltage side of the 
ignition coil. 

[0029] Between the flange portion 1 62 and the flange 
portion 163, an insulative resin filling region where the 
primary winding is not present, is provided. By this, the 
insulative resin between thef lange portions 1 62 and 1 63 
serves for providing an anchor effect to make it difficult 
to cause peeling off between the flange portions 162, 
1 63 and the coil casing 1 9. Even if peeling is caused 
between the flange portion and the coij casing, since 
bonding ability between the insulative resin filling region 
and the coil casing can be maintained to make the 
breakdown vottage at the interface between the primary 
bobbin and the coil casing high. Furthermore, even if 
peeling at the interface is caused in any one of the pri- 
mary bobbin, the insulative resin and the coil casing, for 
large creepage distance between one end 171 of the 
primary winding and the high voltage member, such as 
the high voltage side of the secondary winding 1 5 or the 
. high voltage terminal 23 or the like, insulation failure be- 
tween the primary winding and the h igh voltage member 
can be suppressed. Accordingly, breakdown voltage be- 
tween one end 1 71 of the primary winding and the high 
voltage member can be improved to avoid insulation fail- 
ure from occurring. 

[0030] A distance between the flange portion portions 
162 and 163 has to be large enough to sufficiently im- 
pregnate the insulative resin. As an example, it should' 
be a dimension greater than or equal to the minimum 
thickness of the flange portion, e.g. greater than or equal . 
to 1 mm. 

[0031] It should be noted that, in a search" of known 
art performed by the owner of the instant application, in 
external secondary winding system (in which the prima- 
ry winding is arranged inside and the secondary winding 
is arranged outside), the ignition coils having a plurality 
of flange portions not having, multi-layer winding, and 
arranged at high vottage side end of the secondary bob- 
bin have been found in Japanese Patent Application 
Laid-Open No. Heisei 10-256062 and Japanese Patent 
Application Laid-Open No. Heisei 8-255718, for exam- 
ple. However the function of the space between the 
flange portion portions in these known art is to eliminate 
concentration of electric field which can be cause when 
lead line on the high voltage side of the secondary wind- . 
ing is led to the high voltage terminal by single conduc- 
tor, by winding the high voltage lead wire between the 
flange portions in single layer to lead to the high voltage 
terminal. Therefore, these performs different function to 
the present invention, and no prior art which can expect 
the function and effect as achieved by the present in- 
vention has been present. 

[0032] Figs. 5 to 8 show sections or perspective view 
showing modification of the primary bobbin to be em- 
ployed in the foregoing embodiment. 
[0033] Fig. 5 shows an example, in which opposing 



surfaces of the foregoing flange portions 162 and 163 
of the primary bobbin 1 6 are tapered to be widen toward 
outside. By such construction, the creepage distance 
from the coil end 1 71 of the primary winding and the high 
> voltage member becomes further greater. Furthermore, 
die cutting can be facilitated. 

[0034] In an example of Fig. 6, one of two flange por- 
tions 162 and 63 of the primary winding (inner flange 
portion 1 62 in shown case) is provided smaller height in 
o radial direction than the other flange portion 1 63 in the 
extent of A Ah. For example, the height of the flange por- 
tion 1 63 is 1 .2 mm and the height of the flange portion 
1 62 is 0,7 mm to set the AAh about 0.5 mm. 
[0035] With such construction, positioning of the pri- 
15 mary bobbin in the radial direction can be done by the 
flange portion 1 63 having greater flange portion height, 
and a gap of AAh is maintained between the flange por- 
tion 1 62 having smaller flange portion height and the coil 
casing to permitfilling of the insulative resin in rich within 
20 the gap portion to improve bonding ability between the 
flange portion 1 62 and the coil casing to increase break- 
down voltage at the interface between the flange portion 
and the coil casing and to further certainly suppress oc- 
currence of insulation failure between the primary wind- 
25 ing and the high voltage member. 

[0036] The primary bobbin 16 shown in Fig. 7 is pro- 
vided with groove portions 161 a to 163a in axial direc- 
tion of the flange portions 161 to 163 set forth above. By 
providing threes groove portions, flowability of the liquid 
30 state insulative resin upon injection of the insulative res- 
in. 

[0037] One of more of these grooves are arranged on 
each flange portion portion. On the other hand, the 
groove portions 162a and 1 63a provided on the flange 
35 portions 1 62 and 163 are arranged in staggered fashion 
so as not to overlap with the coil casing (ignition coil). 
[0038] With the construction set forth above, flowabil- 
ity of the insulative resin becomes satisfactory to make 
the insulative resin rich as injected around the high volt- 
40 age member to suppress occurrence of local failure 
which can cause void discharge in the insulative resin 
20. Furthermore, since the creepage distance between 
the primary winding 17 and the high voltage member 
can be made large to restrict insulation failure. 
.45 [0039] In the embodiment shown in Fig. 8, among a 
plurality of flange portions 162 and 163 in the primary 
bobbin 16, the flange portion 163 on the side close to 
the high voltage side of the ignition coil (shortest side of 
the bobbin) is provided a ridge 1 63b. The ridge 1 63b is 
so formed on the side surface directed to the high voltage 
side of the ignition coil in the flange portion 1 63. 
[0040] The ridge portion 163b has a structure to en- 
gage with a recessed portion 33 provided in the primary 
bobbin receptacle portion of the coil casing as shown in 
55 Fig. 9 to provide greater insulation distance (creepage 
distance) between the primary winding 17 and the high 
voltage member. Accordingly, insulation failure between 
the primary winding 17 and the high voltage member 
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can be more certainly prevented. 
[0041] While discussion has been given for the case 
where the two flanges are provided on the high voltage 
side of the primary winding bobbin 16, it is possible to 
provide more than or equal to two high voltage side 
flanges. In such case, the creepage distance can be fur- 
ther greater. Also, since the insulative resin 20 may be 
filled between respective flanges to make suppression 
of occurrence of insulation failure. 
[0042] With the present invention, the breakdown 
voltage at the interface between the flange position of 
the primary bobbin and the coil casing can be enhanced. 
Also, since the creepage distance between the primary 
winding to the high voltage member, such as the sec- 
ondary winding, the high voltage terminal or the like be- 
comes large to restrict insulation failure between the pri- 
mary winding and the high voltage member. 



Claims 

1. An ignition coil (10) for the internal combustion en- 
gine (1) formed by arranging a centre core (11) at 
the centre, a secondary winding (1 5) wound around 
a secondary bobbin (14) on outside of said centre 
core (11), a primary winding (17) wound around a 
primary bobbin (16) on further outside of the sec- 
ondary coil, and an insulative resin (20) filled be- 
tween gaps between these components, 
wherein two or more flange portions (1 62, 1 63) be- 
ing arranged on the side of high voltage side of the 
secondary winding (15) among the primary bobbin 
(16), and between the flanges (162, 163), only in- 
sulative resin being filled instead of winding the pri- 
mary winding (17). 

2. An ignition coil (10) for an internal combustion en- 
gine (1) as set forth in claim 1 , a distance between 
said flange portions (1 62, 1 63) is a dimension to be 
more than or equal to the minimum thickness of the 
flange portion. . 

3. An ignition coil (10) for an internal combustion en- 
gine (1) as set forth in claim 1 or 2, wherein height 
of at least one of the flange portion (162, 163) is 
made smaller than the other. 

4. An ignition coil (10) for an internal combustion en- 
gine (1) as set forth in claim 1, wherein said flange 
portion has one or more groove in the axial direc- 
tion, and respective grooves (162a, 163a) of the 
flange portions (162, 163) are arranged so as not 
to overlap in longitudinal direction. 

5. An ignition coil (10) for an internal combustion en- 
gine (1) as set forth in any one of claims 1 to 4, 
wherein the flange portion (163) arranged at the 
closest to the high voltage side among said flange 



portions (162, 163) has a ridge portion (1*63b) on 
the side surface directed to the high voltage side, 
and said ridge portion (163b) engages with a re- 
cessed portion (33) provided in a primary bobbin re- 
ceptacle portion of said coil casing (19). 
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